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Abstract 
This project sets out to test and replicate the findings of the article Value and Momentum 
everywhere, which found that a portfolio consisting of both value stocks and momentum stocks. 
This is done by constructing portfolios consisting of value and momentum stocks separately. The 
stock data was created by using historical data from the S&P 500 where the stocks were picked 
based on their past changes in price with timeframes ranging from 1 month to 5 years. Both, a 
CAPM analysis and a Fama & French three-factor analysis was used to examine the various 
portfolios’ returns. After the analysis was applied, the results were be examined, in order to 
determine which timeframe is the most efficient for both value and momentum individually. The 
findings showed that the momentum effect was largely present on the S&P 500, however value 
was only found for the 4th and 5th year.  
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1 Introduction and problem area 
Since the existence of financial markets, patterns relating to fluctuations in stock prices and 
predictability of future stock returns have been of high interest and subject for continuous 
research and debates among financial scholars and practitioners. The process of determining and 
finding approaches to take advantage of these patterns has considered investors in most asset 
markets, as they have always been interested in trading strategies that have potential to earn 
above average returns. 
  
The proponents of traditional financial theory assume that capital market function with efficiency, 
when considering the pricing of assets. This perspective has especially become acknowledged 
after an article written by Fama in 1970 relating to the Efficient Market Hypothesis (EMH). Under 
this hypothesis, investors are fully rational, and prices of securities instantly reflect all relevant and 
available information in such a manner that neither fundamental nor technical analysis can be 
utilized to determine stocks that can generate above average returns, thereby leaving space for 
arbitrage opportunities.  
  
The phenomenon of market efficiency is impossible to test in itself, which makes it necessary to 
use an equilibrium model such as the asset-pricing model (Fama, 1991). The most known and 
widely used equilibrium model in the past 50 years has been Capital Asset Pricing Model (CAPM). 
Nevertheless, empirical evidence has discovered different patterns in average stock returns that 
become known as market anomalies, returns that cannot be explained by the CAPM. 
  
Vast amount of financial literature has reported that future stock prices, at least to some degree 
can be predicted on the basis of past returns. While the traditional finance theory assumes 
rationality of market participants, the area of behavioral finance has arrived as a new angle and 
approach to financial markets. This view asserts that some market anomalies can be better 
described if investors are not assumed as perfectly rational individuals. However the irrationality 
of investers often can cause over and underpricing to occur and can be assumed to be among 
some the market anomalies thereby challenging market efficiency.  
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Given that the research of these aspects aids to understand the price development in the market, 
it has appealed to financial practitioners and turned to application of various investing strategies 
to examine these anomalies and exploit their potential on a subject of profitability. 
  
Value and momentum effects became distinguished as the two strongest anomalies. Momentum 
effect indicates a positive autocorrelation pattern in the short-term returns, whereas the value, or 
contrarian refers to a negative autocorrelation in long-term returns. Momentum is the empirically 
documented continuation pattern in securities prices. The logic behind this pattern is that 
securities that have grown recently in the past are tend to continuing growing in the near future, 
whereas securities that have performed worse in their past performance are tend to continue to 
perform in similar manner.  
 
De Bondt and Thaler (1985) were some of the firsts who discovered the market anomaly of value 
investment strategy, and argued that it is superior and can outperform the market. They identified 
that a portfolio of the worst performing stocks (losers) within the past 3 to 5 years tend to 
outperform the best performing stocks (winners) in the next 3 to 5 years. This pattern became 
known as mean-reversal effect, meaning that stock’s value tend to revert and develop in the 
contrary direction of its past performance. In 1993 Jegadeesh and Titman include a new 
perspective to the previous study by reporting the existence of the continuation or momentum 
effect. The logic behind the momentum is continuance of established trends in stock prices. 
Securities that have recently grown will continue growing in the near future, and securities that 
have recently underperformed will continue underperforming. Jegadeesh and Titman (1993) 
identified that stocks which has performed well in the recent past 3 to 12 months tend to perform 
well in the next 3 to 12 months.  The existence of these patterns has been documented across 
various markets and asset classes. (Rounwenhorst, 1998; Asness, Molkowitz and Pedersen, 2013). 
  
The existence of value and momentum effects became a subject for continuous debates among 
financial scholars (Asness et al. 2013). The profitability of value and momentum strategies opposes 
the EMH asserting that it is not possible to earn abnormal returns by making predictions from the 
past trends. The scholars have researched and have extensively debated about the sources and 
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possible explanations for the identified phenomenon of abnormal profits. Moreover, these two 
anomalies effects are still some of the most considerable puzzles within portfolio theory (Asness et 
al. 2013).  Overall, most of studies have examined value and momentum separately from each 
other, focusing on one of these anomalies at a time, and exploring to what extent the individual 
investing strategies based on these effects performs versus the market.  
 
The recent work of Asness, Moskowitz and Pedersen (2013) studied value and momentum jointly 
asserting that the interactions between both effects are much stronger than exploring each of 
those separately. They proposed the negative correlation between value and momentum that 
implicates to lower volatility if combining both effects compared to volatilities either of these 
strategies taken individually. Hence by combining the elements of both strategies an investor can 
collect significant benefits of diversification . Portfolios created from equal weighted combination 
of value and momentum makes a powerful strategy that generates a significantly higher Sharpe 
ratio than either both individual strategies alone. Asness et al. (2013) found that this combination 
strategy provides persistent and stable expected returns across diverse equity markets and asset 
classes globally. 
  
The aim of the paper is to examine the existence of both effects, performance and profitability of 
value and momentum investment strategies, as well as their combination on the S&P 500 stock 
index. Following the methodology developed by Asness, Moskowitz and Pedersen (2013), value, 
momentum and their combination portfolios will be composed, with estimation of their returns 
and followed by discussion of the results for the whole examined period.  The suggested superior 
performance of the combination strategy found on various markets and across different asset 
classes, and thus it will be interesting to examine if similar results can be found on the S&P 500 
stock market within- period of …, considering only stocks as asset class. The aim is to find whether 
it is feasible with the application of value, momentum and their 50/50 combination to outperform 
the market index with use of Fama & French three factor model, in addition to the CAPM as a basis 
model to testing purposes.  
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 This project aims to uncover whether multiple factor model can better explain premium returns 
of above considered investment strategies. 
 
1.2 Problem formulation 
To which degree is it possible test for the existence of abnormal returns on the S&P 500 and to find 
the mean reversal effect?  
 
2 Methodology 
This chapter will explain the choices in methodology for this project. This chapter will create a 
fundamental theoretical framework for the paper. The philosophy of social science will create the 
fundament for the knowledge that this project utilize. 
  
 
2.1 Delimitation 
As the project had a semester to be done, it was necessary to limit the scope, in order to make the 
best project within the given timeframe. First and foremost, the project only researches a single 
market; however the chosen market should provide relevant results nevertheless due to S&P 500 
being one of the most well researched markets, and due to its size. It is also uncertain what adding 
additional markets could provide of interesting findings. 
The chosen approach is also influenced by the scope as there is only utilized a single holding 
period, of one month in the portfolio. Furthermore, the fee for stock trading is also excluded in the 
analysis of stock portfolios. 
 
The size of the data there was worked with also proved challenging for the computers that were 
somewhat ill-equipped for data treatment at that magnitude. The impact was not that influential 
to the project as a whole, as the there were only minor problems such as file-corruptions and 
crashes. 
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Lastly the data there was used for this project was ranging from the beginning of 1995 until March 
2015, however this timeframe should provide enough data to answer the problem definition, and 
it is not necessarily going to impact the findings of this project by expanding the timeframe of the 
data. 
 
  
2.2 Philosophy of social science 
In order for this project to keep as neutral a perspective as possible, a philosophy of social science 
will be applied. For this project, Karl Popper’s Critical rationalism has been selected. 
According to Critical Rationalism one can only possesses a partial degree of knowledge over a 
subject. Society is considered the constantly changing framework of rules that surrounds the 
knowledge. 
 
The choice of Critical Rationalism was made as the paper deals with stock portfolios and related 
theories. Critical rationalism is chosen as it fits very well with the relevant theories and the 
academic debate as a whole. No stock theory can account for all the movement on the stock 
market – and likely never will. This fits perfectly with the choice of critical rationalism where there 
is a certain truth that one will never reach, but can through scientific progress come ever closer to 
the truth. The same can be said for models that set out to predict the stock market, where 
subsequent progress can account for ever greater percentages of the market. 
 
Any finding in this paper will not be a final truth, but advancing knowledge. Any model and result 
should be subject to additional testing and be a scientific stepping stone for even better ways of 
predicting the market. (Schmidt, 2001) 
 
2.3 Reliability 
Reliability revolves around whether one can trust the gathered information and the consequent 
result of the analysis. This project relies on quantitative data on a single market for its analysis. 
The model used to predict the market can be directly tested on the market in question, which will 
give a strong indication on its reliability. It is of the utmost importance that the quantitative data is 
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filtered correctly, as the ability to test the reliability require the correct data, in order to provide a 
trustworthy output. 
  
2.4 Validity 
Validity is the connection between what the goal to investigate and what was actually 
investigated. Given the nature of the project where the goal is to examine the stock markets in 
order to better predict them, this project can be considered valid. 
  
2.5 Ontology and Epistemology  
As mentioned above, Karl Popper’s Critical rationalism hold the notion that it is possible to have a 
limited degree of knowledge about the world. The society is seen as a set of rules that is 
constantly altered. According to this theory, it is thus possible to hold partial knowledge about 
stock markets and theories. 
  
This project will be limited to dealing with the US S&P500 stocks, on the American stock market, in 
order to assess the accuracy of the hypothesis. If this hypothesis yields higher returns than the 
market, it is better at predicting the stock markets than previous models, on that given market.   
  
2.6 Deduction 
In accordance with critical rationalism, this project with apply a deductive approach. The 
deductive approach also fall in line with the overall approach of the project that is testing the 
hypothesis that it is possible to create portfolio with abnormal returns compared to the market 
standard. It is impossible that one acknowledge that a falsely set premise these resulting findings 
will not be reliable. It is therefore of the utmost importance that the research information is 
closely examined carefully and that the quantitative method followed carefully. 
 
This project focuses exclusively on the United States market for investigating and subsequently 
comparing the efficiency of the value/momentum combination portfolio and the Fame & French 
portfolio. This exclusive focus on the United States has several reasons. 
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Firstly the scope of the project cannot encompass several national markets due to the amount of 
information, as several analyses are required for each included market. The choice of the United 
States is grounded in the size of the US market being the largest in the world. In addition to being 
the largest market in the world, also the one has been most thoroughly researched. Furthermore 
the Value and Momentum Everywhere article has also be used previously on the US market, and it 
is specifically stated that it the Value/momentum portfolio provides results with similarities to “… 
the Fama-French U.S. Stock portfolios. 
 
2.7 The S&P 500 
The Project uses the Standard and Poor’s 500 (S&P500) stock index from the New York Stock 
Exchange. The S&P500 index is based on the market capitalization of 500 of the largest publically 
traded companies from the New York Stock Exchange and NASDAQ, and is considered a main 
indicator for the US Stock market as a whole. It is estimated that 80% of all available market 
capitalization of the US market is covered by the S&P 500 and have about 2.2 trillion dollars’ worth 
of assets. By extend the S&P is also useful for gauging how the United States’ economy as a whole 
is doing. Finally, the S&P500 are one of the most commonly used and well-researched Stock 
indexes in the world, which makes it more likely to be comparable with previous findings. (Dow 
Jones S&P 500)  
 
 
2.8 Choice of portfolio size 
In the previous project, the group opted for three different portfolios– one portfolio for five 
momentum stocks, one portfolio for five value stocks and a combination portfolio containing 5 
stocks of each, 10 in total. The group believed that these portfolios’ size would be enough to 
minimize systematic risk, as other authors had created similar portfolios of smaller size and found 
satisfactory results – notably Poli & Oda with a 5 stock portfolio and Da Costa with an 8 stock 
portfolio. However, the previous portfolios created by the group were unable to eliminate the 
systematic risk and thus failed to deliver significant abnormal returns on a regular basis. 
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These results are the reason that the group felt it necessary to substantially expand the size of the 
portfolio to closer resemble the amount of stocks in used in the Value and Momentum 
Everywhere article’s portfolios. The article utilized 20% of the available stocks to create their 
portfolios. The group has therefore chosen to expand the amount of stocks to 20 percent of the 
relevant index. This means the Value, momentum and combination portfolio will be substantially 
increased from 10 stocks to 20% of the market.   
 
2.9 Survivorship bias 
When doing an analysis of an index it is important to not just examine the current tickers on the 
index and gather the past values of these assets for the given timeframe. By only examining the 
currently available tickers, it creates bias by not including the stocks that may have been on the 
index during the examined period, by only examining the surviving assets from the present date. 
This provides an inaccurate representation of the index as it only includes the surviving assets. 
Furthermore, it also excludes the assets that have left the index, perhaps due to poor performance 
(Elton et al 2011, p 424). By filtering it creates a more accurate and reliable of the market, and the 
performance of the portfolios. 
 
In order to increase the reliability of the findings, survivorship bias will be taken into 
consideration, when making portfolios. This is done by gathering the names of the stocks which 
has been on the S&P 500 index throughout our period of analysis and track when the data enters 
and leaves the index. Two types of filtering will be applied on the data, entry filtering and standard 
filtering. Entry filtering examines stocks there have been on the index, and even if the stock exits 
the index it is still available for the portfolio. Entry filtering is applied, as stocks that has been 
present on the S&P 500 index could still be of interest for investor to acquire, even though it is no 
longer present on the index. Standard filtering is also applied, where all stocks not present on the 
index are excluded from the portfolio. Furthermore, the unfiltered results will also be presented, 
in order to determine if the filtering has affected the performance of the portfolios.   
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3 Traditional Finance Theory 
As mentioned in the introduction, one of the areas in finance that always has been of most 
interest and subject for debates refers to predictability of future securities prices. Apparently, the 
reason explaining this interest is that predictability of prices might allow traders to generate 
profits depending on specific investing approaches / procedures, while minimizing risk. Whether 
securities prices might be, at least to some extend be forecasted, is considerably rest on what is 
assumed to affect and direct these prices. The following chapter is aiming to demonstrate that 
supporters of traditional and behavioral finance theories hold very distinct perspectives on this 
phenomenon. The following sections will briefly view the most popular and applied equilibrium 
asset pricing models within traditional finance theory, starting with the Efficient Market 
Hypothesis. Since the aim of the study is to identify presence of value and momentum effects on 
the S&P 500, the reason for including these sections, is to get an understanding of the theories 
that suggest a value and momentum premiums cannot exist as well as why they are not exist.  
 
3.1 Efficient Market hypothesis 
Since the objective of the project is to test for profitability of value and momentum trading 
strategies as well as their equal weighting combination, explanation of the concept of market 
efficiency and what it implies will open the theoretical chapter. It is important to introduce this 
approach as it presents a basis for an examination of these strategies phenomena. The aim is to 
present the theory that has dominated the research in finances for many decades, and which 
further lay down the grounds for subsequent appearance of alternative explanations for existence 
of mean reversal and momentum effects.  
 
The roots of the Efficient Market Hypothesis (EMH) traces back to the mid-1960s and independent 
work of E. Fama and P. Samuelson (Lo, 2007). In 1970 E. Fama published his study, the article titled 
as “Efficient Capital Markets: a Review of Theory and Empirical Work”. In his work he introduced 
the EMH concept, and state that the market can be considered as efficient when stock prices fully 
reflect all available information (Fama, 1970). That is, investors cannot earn abnormal returns on 
the markets by trading based on public information including security past prices. 
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The core principle of the efficient markets is that security prices correctly and precisely reflect all 
available information and instantly incorporate news and information as they become available to 
the public. This means that searching for additional advantageous information is pointless, as it is 
impossible to beat the market by exploiting news and information the market is already aware 
about. Information, as outlined by the EMH refers to anything that might influence security prices 
in a manner unknown in the present and hence occurring randomly in the future. This random 
information will then be the source of price changes in the future. 
  
The EMH has been subdivided into three forms of market efficiency that assume three different 
types of information, and are outlined based on the degree of information incorporated in security 
prices. Therefore, there are three forms of the EMH such as weak, semi-strong and strong. 
  
In the weak form, current security prices only reflect the information incorporated in the history of 
past prices. In this form of EMH it is impossible to systematically generate abnormal returns by 
merely examining development in past returns i.e. technical analysis. It implies that this technical 
analysis is fruitless, as past price development cannot predict its future movements (Brealey and 
Meyers, 2003). though the market is already aware about past performance, the current condition 
still remains unknown. It excludes any expected or anticipated pattern of price performance 
thereby leaving no opportunity for profitable trading strategies, as they are dependent on 
information that is already incorporated in market prices. 
  
In a semi-strong form of EMH security prices incorporate all publicly available information. This 
contains past prices and returns as well as information related to the company’s prospects such as 
annual reports, news and press releases, earnings announcements, merger or an acquisition of a 
competing firm and etc. In such a market form prices will adjust instantly as new information 
about a specified company appears and become public. Future price movements cannot be 
predicted merely by examining macroeconomic and firm specific information and news, because 
the market has already precisely adjust that information into prices. As a result this rules out 
systematic under- and over- reaction. 
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Finally, the strong market form of efficiency states that current prices reflect all existing 
information regarding the company, publicly available as well as private, available to insiders. In 
this case, no investor, not even insiders that might have certain knowledge about the company, 
should expect to generate profits even if trading on insider information. In accordance with this 
form, this information becomes already reflected in the prices, as market predicts future 
movements and prices adjust to incorporate this information. 
  
However, the EMH can be considered being rather a general framework to understand the notion 
of market efficiency than being an actual tool demonstrating the process of how the pricing of 
assets work. Fama (1970, 1991) assert that the market efficiency cannot be tested on its own, and 
has to be tested jointly with some equilibrium model such as asset pricing model i.e. the  CAPM, 
an assertion that become referred to as joint hypothesis problem. This implies, whether 
information is correctly, or properly reflected in prices, it can be tested merely in a setting of a 
pricing model that determines the meaning of the notion of ‘properly’ (Fama, 1991, p. 1576) 
 
3.2The Capital Asset Pricing Model 
The CAPM builds on the work of Harry Markowitz, the founder of modern portfolio theory. 
Markowitz was the first to develop the foundation of Capital Asset Pricing model and suggest a 
solution for portfolio selection problem and its optimization, notably in 1952 and 1959. He 
assumed that investors make their decisions regarding portfolios based on mean and variance of 
returns. An investor would choose the portfolio that minimizes the portfolio volatility for any 
desired degree of return. This means that investors will optimally hold a mean variance efficient 
portfolio, a portfolio with greatest possible return for a given level of risk exposure (variance).  In 
brief, the portfolio theory asserts that all traders, based on several assumptions including rational 
and mean-variance utility maximizers, with the same expectations and beliefs towards risk-return 
relationship of securities, would hold a combination of a risk-free asset and diversified efficient 
portfolio of risky securities, which is the market portfolio.   
  
Sharpe (1964) and Litner (1965) independently, have further developed Markowitz’s work of 
portfolio theory to an equilibrium theory of asset pricing. They developed a Capital Asset Pricing 
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model to quantify and explain the relationship between risk and expected return. It became 
popular and widely recognized model for asset pricing, that serves with an approach for 
quantifying risk and incorporate it into expected returns estimates. 
  
The model is built on a number of rigorous assumptions (Francis & Kim, 2013; Elton et. al, 2014): 
(1) all investors are risk-averse and rational individuals, who are looking to maximize the expected 
utility at end of horizon. (2) Investors evaluate portfolios depending on their expected returns and 
standard deviation over one period time horizon, assuming no further planning or multi period. 
This one period time horizon is the same for all investors. (3) All investors are price takers, where 
no investor can affect the price of security by his buying and selling transactions. (4) All assets, 
including human capital are marketable and fully (infinitely) divisible, which enables to buy any 
portion of an investment irrespective of its size. (5) Investors may without limit lend or borrow 
money at the risk-free rate of interest, which is the same for all investors. (6) There are no 
transactions costs or taxes on received returns. (7) All information is free and is immediately 
available for all investors. All investors simultaneously receive the same information that leads to 
homogeneous expectations, the same beliefs and predictions regarding expected returns, variance 
and covariance, and they invest in the similar manner. 
  
Even though these underlying assumptions might be considered to be far from reality, such 
simplification is necessary in order to develop a workable model. When using the CAPM, as 
asserted by proponents of model, capital market accepts these assumptions to be true in its 
evaluation and operate “as if” they are fulfilled (Merton, 1973). The CAPM also assumes that the 
market portfolio is mean-variance efficient, and that these parameters are sufficient statistics for 
investment decision making. The model assumes that difference in expected returns can be fully 
explained by differences in beta estimates, and other factors have no additional explanatory 
power in estimating expected returns. Hence, the CAPM is considered to be a single factor model. 
  
The major implication of the model is that the only optimal portfolio for an investor is the market 
portfolio all investors invest in market portfolio as the optimum portfolio, with the only difference 
relating to the proportion invested in the market portfolio in respect to the risk –free asset. The 
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market portfolio is a value-weighted portfolio consisting of all risky assets. In other words, it is a 
sum of weights (equal to one) of each risky asset in the market. The CAPM can be represented as: 
 
 
 
The CAPM estimates the sensitivity of a security relative to systematic risk, expected return of the 
market and expected return on a riskless asset. Given the CAPM formula, it can be divided into 
three central elements such as the risk-free rate, market risk and the beta. The first element 
represents the minimum return that expected to be obtained from the investment. This rate 
represents the time value of money, or in other words refers to a compensation that expected to 
be received for not being able to spend money elsewhere today. The market risk premium, the 
second element of the model, refers to market return over risk-free rate for holding market 
portfolio. In other words, it is the difference between the return on market portfolio and the 
return on a risk-free security. The third element refers to beta, which determines the function of 
security’s sensitivity to the market. In particular, beta measures the degree of systematic or 
market risk of a security. This variable determines the extent to which returns on securities and 
the market tend to move together, and is represented as the covariance between the market 
portfolio and the given security divided by the standard deviation of the market portfolio (Francis 
& Kim, 2013): 
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According to the model, the CAPM does not reward for the total risk, which consists of two types: 
systematic and unsystematic. The former type, is also called market risk, and refers to events 
within a nation’s economy or a market that impact all securities to some extent. 
 
 For instance an economic crisis can demonstrate systematic risk as its impact many securities in 
different, independent industries. Whereas the latter type, is also called firm-specific risk relates 
to events specific to a single security or business, and impact individual securities or a small 
number of securities (i.e. operating within the same industry). Strikes or bad annual reports, 
earning announcements specific to a company can demonstrate the unsystematic risk. 
  
Since, the security’s risk is estimated depending on its relationship to the well-diversified portfolio, 
the model supposes that all firm-specific risk is eliminated through diversification. Thus, investors 
become compensated merely for market risk that cannot be diversified away. Hence, the CAPM 
indicates that the equilibrium where expected returns on all risky securities is a function of these 
securities covariance with the market portfolio. 
  
Capital market theory can be described by the two primary concepts such as the Capital Market 
Line (CML) and the Security Market Line (SML). In reality the SML is a graphical representation of 
the CAPM that makes these two concepts to be used interchangeably.  The distinction between 
these two concepts refers to how the risk is being determined. First, they differ in a sense that the 
CML functions at the portfolio level. The CML measures risk through a total risk or standard 
deviation, as a function of portfolio volatility. Whereas the SML functions at the individual level, 
where measure of risk is not standard deviation but the contribution of the security to the 
portfolio’s variability in return that is determined by the beta (Elton et al. 2014) 
  
On the basis of asset pricing, it is proposed that if all agents hold well-diversified portfolios, so 
removing firm-specific risk, and if they are rational mean-variance utility maximizers, hereby 
demanding greater returns for carrying greater systematic risk, there should be a linear 
relationship between the expected return on a security and its non-diversifiable risk (Elton et al. 
2014). This linear relationship can be graphically represented as Security Market Line (SML). The 
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SML is useful to determine whether a security that is added to the portfolio, serves an acceptable 
return for a given level of risk. The SML can be presented as follows (Perold, 2004, p. 32) 
  
    From Elton et al., 2014 
  
 When an asset has beta value of zero, this asset is equal to risk-free rate. If an asset has a beta 
value of one the expected return on asset i is equal to the expected return of market portfolio. In 
accordance with the CAPM, all securities as well as portfolios of securities must be plotted at some 
point along the straight line. In case of any securities are placed above or below the line, these 
would be assumed either under- or overvalued and causing the arbitrage mechanism to appear 
and make securities to return back to the line (Elton et al., 2014). It means that, in accordance 
with the CAPM, assets are always correctly priced in line with their fundamental values, and that 
expected returns differ merely because of differences in beta estimates.   
  
The CAPM become a popular model for pricing individual assets and portfolios. Even after decades 
is still relevant and widely applied model in the finance and capital budgeting areas. This 
popularity is probably due to its simplicity, and that it provides strong and intuitive explanation for 
the relationship between the risk and expected return (Fama & French, 2004). The model has been 
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applied for determining cost of capital of a company, for evaluating stocks or the performance of 
managed portfolio. 
  
However, the simplified and unrealistic nature of the CAPM’s underlying assumptions considerably 
reduces and threatens the empirical precision of the model.  There has been lack of empirical 
evidence supporting the model.  Fama & French (2004) argued that market beta does not provide 
a full description of a security’s risk, and as a result difference in expected returns are not fully 
captured by differences in beta. A number of empirical tests have demonstrated that the 
relationship between the expected return and the beta for various portfolios is notably flatter 
than the model would forecast. That is the return on portfolios with high beta is high whereas the 
return on portfolios with small beta are too small (Ibid.).  
 
A number of empirical studies have identified specific variables that seem to challenge the CAPM 
prediction that the beta alone can explain the cross-section in expected returns. As these patterns 
cannot be captured and left unexplained by the capital asset pricing model, they are referred to as 
market anomalies (Fama & French, 2004). 
  
Basu (1977) has studied the relationship between P/E ratio and stock returns. He has 
demonstrated that P/E ratios have marginal explanatory power and when adjusting for risk (beta) 
the expected returns become positively linked to P/E variable. That is, portfolios with low P/E 
values yielded greater risk adjusted returns compared to portfolios with high P/E ratios. Banz 
(1981) has identified size anomaly demonstrating that the asset’s size is explaining the expected 
returns. His study showed that smaller firms earned greater risk adjusted returns than larger firms. 
Bhandari (1988) identified that leverage has a positive effect on risk adjusted expected returns 
that is tested, which also contain market beta. He found that firms with high leverage earn higher 
expected returns compared to firms with low leverage. Studies of Chan, Hamao and Lakonishok 
(1991) and Fama (1991) have demonstrated that stocks with high book-to-market ratios perform 
better compared to stocks with low book-to-market values. Chan, Hamao and Lakonishok (1991) 
found that this book-to-market effect is the most powerful anomaly even in tests with other 
variables, which were supposed to have explanatory power.  
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Fama & French (1992) proved some problems and lackings of the CAPM. They brought together 
B/M, size, leverage and E/P ratios and beta into their cross-sectional study. They confirmed that 
these variables are able to describe the expected returns, and that size and B/M ratios have shown 
the most explanatory power. Fama & French (1992) identified that the beta alone is not able to 
explain the expected returns of assets. Therefore, they (1993) introduced a three-factor asset 
pricing model which seems to adequately explain the excess on stocks returns. This model will be 
presented in the following section.  
 
3.3 Fama & French  
There are various models how one can estimate an asset’s return. The most common is the Capital 
Asset Pricing Model, CAPM (1964) in short and the second one is the Three Factor Model 
suggested by Fama & French (1992). 
  
The CAPM is an economic model that explains stock returns as a function of market return 
(Blanco, 2012). Its main ‘competitor’ or an alternative is the Three Factor Model, where size and 
book to market factors are included, in addition to a market index, as explanatory variables. 
  
Through the time, CAPM has been widely criticized and adjusted by various researchers and 
economists. One of these examples can be seen in Basu (1983) work, where authors show that 
CAPM empirical failures can be seen in the stocks with high earnings or price ratios earned 
significantly higher returns than stocks with low earnings or price rations. Furthermore, the effect 
is not just observed among small capitalization stocks (Blanco, 2012). Similar to Basu (1983) Keim 
and Westerfield (1989) found that CAPM beta should be all that matters, and it’s not. 
  
Other researchers have also studied CAPM and have found various failures associated with CAPM 
model. Among these researchers are Banz (1981) who found that stocks of firms with low market 
capitalization have higher average returns than large capitalization stocks. Similar to Banz (1981), 
De Bondt and Thaler (1985) found that stocks that have had low returns over the past years have 
much higher average returns than stocks with high returns over the next three to five years. 
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As empirical evidence of CAPM is controversial (Sharpe (1964), Lintner (1965) Fama & French 
(1992) propose a model, which takes into consideration size, leverage, E/P, BtM, and beta in a 
single cross-sectional study (Blanco, 2012). Fama & French (1992) found that there is a positive 
relation between beta and average return which authors explains with the negative correlation 
between size and beta, which makes the relation between return and beta disappear. These 
findings contradict the CAPM model, as the positive relation between return and beta is linear, as 
predicted by CAMP. However in CAPM when beta is allowed to vary without controlling for size, 
the positive, linear beta-return relation disappears (Blanco, 2012). 
  
Fama & French found that covariance of portfolio return and market return does not explain 
changes on portfolio excess returns. In fact, authors find that covariance has little or no power in 
terms of explaining cross-sectional variations in equity returns (Eraslan, 2013). 
 
Such model captures variations in the cross-section of average stock returns, and additionally 
absorbs anomalies that have plagued the CAPM (Eraslan, 2013). 
  
  
Furthermore, Fama & French argue that anomalies captured in CAPM model can be clarified by 
the three-factor model. Thus the three-factor model looks at the fact that average excess portfolio 
returns are sensible to three factors: 
 
● Excess market portfolio return 
● The difference between the excess return on a portfolio of small stocks and the excess 
return on a portfolio of big stocks (SMB, small minus big) 
●  The difference between the excess return on a portfolio of high-book-to-market stocks 
and the excess return on a portfolio of low-to-book-to-market stocks (HML, high minus 
low) 
 
This can also be explained with the formula: 
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In other words, SMB measures the additional return investors have (historically) received from 
investing in stocks of companies with a small market capitalization (Allen et.al, 2009). HML 
represents the measurement the value premium provided to investors for investing their funds 
into companies with high book-to-market values (Allen et.al, 2009). Fama & French (1992) found 
that SMB reflects the view, those small companies, should be expected to be more sensitive to 
many risk factors as smaller companies tend to have undiversified nature and reduced ability to 
absorb negative financial events. Whereas, HML reflects the view that, higher risk exposure for 
value stocks versus growth stocks. Authors explain that, companies need to reach a minimum size 
in order to execute an Initial Public Offerings.  
 
Fama & French Three-factor model reveals the primary factors that drive stock return. 
Furthermore, model provides a strategy for using primary factors in a portfolio for a higher 
expected long-term return (Portfolio Solutions, 2015). 
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The Fama & French Three-Factor model separates stock returns into three distinct risk factors, 
which are as following; 
1. Beta 
2. Size 
3. Value 
 
Beta can be understood as a measure of volatility of a stock in comparison to the market as a 
whole. In other words, the risk of owning stocks in general and an investment sensitivity to the 
market (Portfolio Solutions, 2015). 
 
Whereas the size represents the extra risk in small company stocks (small cap). The stock of large 
company stocks (large cap) usually differs with the one in a small cap. E.g. in the long run, small 
cap stocks tend to generate higher returns than large caps (Portfolio Solutions, 2015). 
 
Finally, value can be understood as value in owning out-of-favor stocks that have significant 
valuations. Value stocks are companies that tend to have lower earnings growth rates., higher 
dividends and lower prices compared to their book value. E.g. in the long run, value stocks tend to 
generate higher returns than growth stocks, which have higher stock prices and earnings (value 
stocks have higher risk) (Portfolio Solutions, 2015). 
  
Fama & French assert that beta alone, as it is assumed in the CAPM, cannot explain appearance of 
market anomalies. Rather size and book-to-market ratios also adding to explanatory power and 
predictive value to variation in average returns, even after adjusting for market beta. The three-
factor model introduced by Fama & French became the first model with three factors accounting 
for the variation of returns on a portfolio foundation. 
  
The 3 factor model incorporates size and value effects into risk factors and argues these additional 
factors should also be considered proxies for risk. Both size and book-to-market (value) can lessen 
the explanatory power of beta. The logic behind the three-factor model is similar to the idea 
underlying the CAPM. Hence, any asset in the market considered to be priced in respect to its 
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systematic risk, and arbitrage mechanism is expected to limit inconsistency and deviation from 
assets fundamental values in long run. 
  
Relative to value effect, Fama & French (1993, 1996) documented that weak, poorly performing, 
and to some extent distressed companies with consistently poor earnings exhibit greater book-to-
market values, earnings-to-price, cash-flow-to-price ratios, and positive slopes on HML (indicating 
greater average returns in the future). In opposite, well performing and powerful companies with 
consistently high earnings exhibit lower above-mentioned rations and negative slopes on HML 
(indicating lower expected average returns). In a like manner, SMB identifies companies with small 
capitalization tend towards earning greater expected returns than bigger companies, in respect to 
what have been forecasted by the CAPM. 
  
Fama & French explain abnormal returns of value stocks as a result of greater distress risk rather 
than investor’s overreaction. Underperforming companies, such as having high B/M values, are 
assumed to be in financial distress. In the same way, size effect is related to fundamental risk such 
as default risk (Fama & French, 1992, pp. 448-451). Hence, these additional factors should also be 
considered proxies for risk, as it has been demonstrated that they capture larger amount of the 
variation in average returns. 
 
The model explains the value effect identified by De Bondt and Thaler (1985). Their founding that 
stocks with low past returns within 3-5 years earn greater expected returns in the future is 
forecasted by Fama & French model, as a result of these long term losers being small and in 
distress firms. Nevertheless, three-factor model is unable to explain the momentum effect, 
continuation pattern of short-term past returns as reported by Jegadeesh and Titman (1993). 
Portfolios formed on short-term returns tend to demonstrate above average returns not captured 
by the model. Rather, the model forecasts the reversal pattern in long- and short- term returns 
(Fama & French, 1996) 
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3.4 Criticism 
Despite Fama & French’s three-factor model being one of the most effective models for explaining 
stock returns, there is academic critique of the model. Fama & French believe that a high book-to-
market stock is a more risky investment, and should therefore provide a greater return. 
Lakonishok et. al. (1994) argued that investors have a tendency to overreact to news about 
companies available on the stock exchange, causing a high book-to-market-ratio on those stocks, 
and that this causes some assets to become undervalued on the market, not the additional risk. 
Thus, Lakonishok et. al. (1994) believed that the profitability was due to a mispricing caused by 
naïve investment strategies by other investors. 
  
Fama & French found that there is a negative relationship between size and return, however Knez 
and Ready (1997) found that the opposite was true when the 1 percent of the most extreme 
observations are excluded each month. It could be argued that the effect found by Fama & French, 
that observes a negative relationship between size and return is caused by the extreme 
observations, and is therefore not a universal effect on all stocks. Furthermore, Fama & French 
(2000) has found that the size effect has diminished on the American markets during the late 
nineties. 
 
3.5 Value and Momentum 
Value and Momentum effects are the two most studied capital market phenomena. Value and 
momentum explores the relation between an asset’s return and the ratio of its long run value 
relative to its current market value, termed the value effect, and the relation between an asset’s 
return and its recent relative performance history, known as momentum effect (Asness et.al., 
2008). 
 
Value and momentum effect has been studied by many economists due to their statistical and 
economic significance relative to standard asset pricing models, and their locus for discussions of 
market efficiency and asset pricing theory (Asness et.al.,2008). 
 
Literature review suggests that value stock might outperform growth stocks and stocks with high 
positive momentum will outperform stocks with low positive momentum ((Fama & French, 1992), 
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(Titman, 1993)). Asness et.al. (2008) performed a research and summarized its finding in the 
article “Value and Momentum Everywhere”, that was published first in 2008 and later updated in 
2013. The authors have examined the returns of two market anomalies and their returns across 
eight diverse markets and asset classes (Asness et.al.,2013). The results implicated that, there is a 
significant return premia to value and momentum in every asset class that was studies as well as a 
strong shifting of their returns across corresponding asset classes. Therefore, authors introduced a 
Three-factor model that captures the global returns across asset classes, including portfolios 
studied by Fama & French (1992), and a set of hedge fund indices (Asness et.al., 2013).  
 
As discussed above,  value and momentum explores the relation between an asset’s return and 
the ratio of its long run value relative to its current market value, termed the value effect, and the 
relation between an asset’s return and its recent relative performance history, known as 
momentum effect (Asness et.al., 2008). In order to fully understand value and momentum effects, 
market phenomena will be broken into two sections - value and momentum.  
 
3.6 Value and growth investments  
Some scientists believe that value stocks earn much higher expected returns than growth stocks 
(Zhang, 2005), (Fama & French, 1992), (Grinblatt and Titman, 2001). This anomaly can be 
explained with the rational fact that growth options hinge upon future economic conditions and 
must be riskier than assets in place (Zhang, 2015). Furthermore, growth opportunities are usually 
correlated with the source of high betas, in other words, growth options tend to be most valuable 
in good times and have implicit leverage, which also affects betas and their increase as they often 
contain a great deal of systematic risk (Grinblatt and Titman, 2001). 
 
In Zhang's paper (2005), author investigates how risk and expected return are determined by 
economic primitives in the neoclassical framework with rational expectations and competitive 
equilibrium (Zhang, 2015). In this paper, the author finds that assets in place are much riskier than 
growth options. Furthermore, results indicate that it affects results especially in the 'bad times', 
when the price of risk is higher than usual. He explains this anomaly with the fact that during bad 
times, organizations are burdened with more unproductive capital and usually find it more difficult 
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to reduce their capital stocks than growth organizations do. Furthermore, the dividends and 
returns of value stocks will thus covary more with economic downturns (Zhang, 2005). On the 
contrary, in good times organizations usually do not rush into expanding capital since previously 
unproductive capital becomes a productive one. Thus, the net effect is a high dispersion of risk 
between value and growth strategies in bad times and a low or even negative dispersion of risk in 
good times (Zhang, 2005). 
 
On the contrary of Fama & French findings from 1992, Zhang (2005) argues that time-varying price 
of risk actually improves the performance of the conditional asset pricing models. Author explains 
such anomaly with the fact that discount rates are higher in bad times with the countercyclical 
price of risk, where organizations expect continuation values with the average lower than those 
with constant price of risk, which causes organizations to disinvest even more in bad times. The 
purpose of Zhang’s study (2005) was to show that “time-varying price of risk interacts with and 
propagates the effect of asymmetry, resulting in a high average value premium, more than 
amount attributable to the unconditional dispersion risk alone” (Zhang, 2005).  
 
Zhang's model from 2005, differs from work related to that of Berk, Green, and Naik (1999) who 
developed a dynamic real options model where assets in place and growth options change in 
predictable ways. Zhang's model differs in that all firm-level variables are determined 
endogenously in competitive equilibrium (Zhang, 2005). Author found that in his model, a popular 
interpretation of the value effect suggested by Fama & French in 1993 and in 1996, is that book-
to-market is a proxy for a state variable associated with relative financial distress (Zhang, 2005). 
Hence, the stocks will do badly and becomes very risky if an economic downturn comes along.  
 
Chan and Lakonishok (2004), on the other hand have worked on updating literature, which was 
published on value and growth investing. Authors found that even if firms takes into account the 
experience of late 1990s, value investing generates superior returns (Chan, Lakonishok, 2004). 
Similar to Zhang (2005), Chan and Lakonishok (2004) examined the work of Fama & French from 
1992, where authors found an evidence to the explanatory power of the capital asset pricing 
model, where authors have shifted to the book-to-value to market-value of equity and firm size as 
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the leading explanatory variables for the cross-section of average stock returns (Chan, Lakonishok, 
2004).  
 
Literature review suggests that value stocks, on average, earn higher return than growth rate 
(Fama & French, 1992), (Chan and Lakonishok, 2004), (Basu, 1969). The reward to value investing 
is more attainable for small-cap stocks, however it might be present also in large-cap stocks. 
Furthermore, the value premium also exists in equity markets in Europe and United States (Chan 
and Lakonishok, 2004). Chan and Lakonishok (2004) found an evidence that a variety indicators, 
including beta and return volatility, indicates that value stocks are not riskier than growth stocks. 
Similar to Zhang (2005), Chan and Lakonishok (2004) found that value stocks suffered less severely 
than growth stocks when the stock market or the overall economy did poorly (Chan, Lakonishok, 
2005).  
 
Similarly, Kothari et.al., conducted an analysis of the cross-section of expected returns, and found 
an evidence on beta risk when betas are estimated from time-series regressions of annual 
portfolio returns on the annual return on the equity weighted market index (Kothari et.al., 1995). 
Authors found that the relation between book-to-market equity and returns is weaker and less 
consistent than in results presented by Fama & French in 1992. In 1992, Fama & French performed 
a study and concluded it with two main assumptions about the cross-section of average stock 
returns. First, Fama & French found that there is only a weak positive relation between average 
return and beta over the period of 1941 to 1990. Secondly, firm size and book-to-market equity 
performed well of capturing the cross-sectional variation in average returns over the period of 
1963 to 1990 (Fama & French, 1992), (Kothari et.al., 1995). Therefore, Kothari et.al., focused his 
study in order to understand whether beta explains cross-sectional variation in average returns of 
the time period beyond the one studied by Fama & French. Furthermore, the aim of Kothari et.al., 
was to identify whether book-to-market ratios captures cross-sectional variation in average 
returns. 
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Evidence was found in Kothari's research on the fact that average returns reflect substantial 
compensation for beta risk, taking into consideration the fact that beta alone accounts for all the 
cross-sectional variation in expected returns, as implied by the CAPM (Kothari et.al.,1995). 
Furthermore, authors found evidence in the fact that a simple measure of nondiversifiable risk 
does help account for the actual differences in average returns over the past years (Kothari 
et.al.,1995). 
 
3.7 The Momentum trading strategy 
Momentum represents particular pattern in price behavior of stocks, that is continuance of stock 
prices established trends to move in the same direction. In other words, momentum relates to 
autocorrelation, where stock prices move either up or down, and has been defined as a persistent 
pattern in an observed recent price change. Price momentum existence, its duration and strength 
have been reported in a number of empirical studies carried out across various stock markets 
worldwide, where empirical evidence has confirmed the presence of momentum as a price 
phenomenon. 
  
Strategies attempting exploit the continuation pattern in prices movements i.e. momentum effect, 
became known as momentum strategies or relative strength strategies (as organically described 
by Jegadeesh and Titman, 1993).  In accordance with value strategies, the momentum strategies 
are separated into the formation and the holding periods. The former refers to the past time 
period where stocks are ranked from high to low depending on their recent returns. The latter 
refers to a time period during which investors hold their momentum stocks. The both periods can 
change in timing, but since momentum has shown to be superior within period from three to 
twelve months the time frame of both periods is generally within this dimension. 
  
The logic behind the strategy is that stocks that have performed well in the past (winners), or in 
the formation period are expected to keep performing well in the holding period, and thereby 
suggesting investing. Contrary, those stocks that have performed poorly in past (losers) are 
expected to keep preforming in poorly in the future, and thereby making momentum investors to 
undervalue these stocks.  
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The profitability of an investing strategy that goes long in past winners and short in past losers 
over six months time period was first reported by Levy’s in 1967. Inspired by acceptance and 
popularity of this strategy among financial practitioners, and considering research in contrarian 
investment strategy, Jegadeesh and Titman (1993) have started to study the momentum effect 
more thoroughly. They have demonstrated clear evidence that momentum-trading strategy is able 
to generate economically and statistically significant returns. Success of this strategy suggests that 
the information regarding recent stocks returns can be utilized to produce abnormal returns. This 
violates the weak form market efficiency and thereby is referred to as momentum anomaly. 
  
The study of Jegadeesh and Titman (1993) has inspired and turned into a benchmark for a 
substantial amount of subsequent research relative to stock momentum. Numerous evidence in 
the literature has proved the profitability of the momentum strategy (also called momentum 
profits). In describing the momentum profits, Jegadeesh and Titman (1993) assert that the 
momentum strategy does not increase the risk of the asset and thereby not be related to the 
systematic risk. These profits continue to be present even when returns are controlled for the risk 
utilizing the CAPM. Fama & French (1996) acknowledged that the momentum effect is the only 
anomaly that is left unexplained by their three-factor model. 
 
3.8 Explanation for the momentum profitability based on the risk-return 
relationship  
Among the researchers attempting to account for the momentum effect in terms of traditional 
risk-return relationship were Jegadeesh and Titman (1993). They examine their six-months/six 
months formation period strategy in detail to find out what identifies the winner and loser 
portfolios. From their study, they identify that the beta of portfolio of past losers is higher than the 
beta of past winners, and as a result the beta of zero-cost portfolios is negative. The negative sign 
of the beta of zero-cost portfolio proposes that momentum expected returns should rather be 
negative, which is inconsistent with positive pattern of momentum profits. Hence, Jegadeesh and 
Titman argue that the momentum effect cannot be accounted in terms of systematic or market 
risk. 
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Given the evidence demonstrating that the traditional CAPM cannot explain assets returns, 
empirical studies has suggested additional to the market return risk factors to advance the 
model’s explorative power. In relation to this, Fama & French (1996) have utilized their three-
factor model to test momentum returns, to account for profits produced by momentum strategy. 
Even though the model can explain value profits and other various anomalies such as size, book to 
market, leverage and earnings yield, they found that it is insufficient to explain the continuation 
pattern of short-run returns and thereby the profits generated by momentum effect. Fama & 
French (1996) identified that the patterns of risk exposure of loser portfolios against winner 
portfolios are similar in both terms, either short- or long-run historical performance. That is, with 
respect to short-run winners short-run losers on average load to greater extend on size and value 
factors, with the similar observed pattern for long-run losers with respect to long-run winners. 
Hence, the three-factor model cannot explain the momentum profits as it forecasts that both 
short- and long winners are similarly exposed to risk factors, with the same exposure pattern for 
short- and long-run losers. 
  
A number of other studies have rather focused and attempted to explore the impact of 
macroeconomic variables or drivers related to business cycle, in order to explain the momentum 
profits. Chordia and Shivakumar (2002) have reported that the profitability of momentum 
fluctuates across the stages of business cycle, staying positive and significant during expansionary 
phases and changing into insignificant during recessions. Moreover, they identified that the 
momentum effect is compelled by strategy that rate stocks depending on the returns forecasted 
from the lagged macroeconomic factors. These include default spread, dividend yield, term 
structure spread and yield on three month T-bills. Their study also identifies that time-variation in 
expected returns can cause momentum profitability. The authors assert that in case of above-
mentioned variables are able to capture time-variation in risk exposure the distinctions in 
conditional expected returns will identify the momentum effect. Chordia and Shivakumar (2002) 
with their study on U.S. market have concluded that momentum returns can be explained by 
common variables used within macro economy that are related to the business cycle. 
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Griffin, Ji and Martin (2003) broaden the study of Chordia and Shivakumar (2002) to sixteen 
international equity markets. Griffin et al. attempted to explore momentum strategy in economic 
strong and weak stages. They used conditional model and have selected seasonally adjusted real 
GDP, aggregate stock market movements and phases of industrial production growth as factors 
indicating the state of business cycle. They have identified positive and significant momentum 
returns during both economic upturns and recessions that challenging risk-based explanations for 
profitability of momentum strategy. These findings are different from the results of Chordia and 
Shivakumar (2002) for U.S. market that reported significant positive momentum returns merely 
within expansionary phases, while negative, but not significant returns during economic 
downturns. 
  
Moreover, Griffin et al. have also applied unconventional approach of Chen, Roll and Ross (1986) 
to examine if profitability of momentum returns across different markets can be explained by 
macroeconomic variables. Griffin et al. (2003) have found that the estimated momentum returns 
are significantly different from the actual momentum returns, and that the variables cannot 
account for momentum profits. Neither could the model capture time-variation in momentum 
returns. In addition, the applied model results in poor R2 values that are too low in comparison to 
that of Fama & French (1996) three-factor model. 
  
Griffin et al. identified no evidence that price momentum and macroeconomic risk exposure is 
linked. Griffen et al. (2003) asserted that in order for the momentum returns to be explained by 
risk it is necessary that it load positively during economic expansions and negatively during 
recessions. Therefore they conclude that momentum returns are not driven by risk within macro 
economy, considering the findings of momentum payoffs in both phases of business cycle. 
  
To sum, there is no consensus within the literature about whether momentum returns based or 
not on the phase or condition of the economy. Therefore, there is no agreed conclusion among 
researchers concerning if momentum presents a compensation or reward for carrying 
macroeconomic risk. This is due to the finding that momentum profits occur only throughout 
expansions for various markets and time periods. Proponents of the behavioral finance approach 
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look at the connection between profitability of momentum and the phase of the economy as a 
subject proving the overreaction hypothesis. That is, investors tend to overreact to information 
announcements and this overreaction is more expected in time of greater stock returns. The 
subject of overreaction will be discussed in the following section. 
  
Moskowitz and Grinblatt (1999) attempted to examine time-series momentum profits from the 
industry perspective. They tested the strategy that buys stocks that were past industry winners 
and sells stocks from past loser industries. They reported robust industry effect as a primary driver 
of individual stock momentum. The study demonstrates that even after adding and controlling for 
size, book to market equity, individual stock momentum and potential microstructure influences 
(such as trading, liquidity and etc.), the industry portfolios show significant momentum. 
Moskowitz and Grinblatt also assert that industry momentum strategy provides greater returns 
than individual momentum strategies. Hence, when returns are controlled for industry effects, 
profitability of momentum returns from individual equities is significantly weaker and less 
profitable.   
  
Overall, in their study they identify a strong and persistent industry momentum profits, 
nevertheless, they didn’t find the reasons explaining the appearance of this momentum effect. 
Stemming from their findings they assume that perceptions of the industry’s state can impact 
future prices. Once investors view industries as growing or in peak, they might predict greater 
returns in future periods, leading to overconfidence with subsequent mispricing. They refer to 
behavioral finance theory of herding or crowd behavior, where investors tend to flock together 
towards similar industries, as an explanation to why momentum occurs. 
  
Lewellen (2002) assert that the momentum effect cannot be ascribed merely to industry 
momentum returns, though he identified its presence in industry portfolios. Nevertheless, he also 
demonstrates indication that momentum cannot be fully caused by firm-specific factors either, 
which supports the findings of Moskowitz and Grinblatt (1999). He examines momentum effect in 
size and book to market portfolios, which claimed to be well diversified, as all portfolios include 
more 200 stocks. The findings demonstrate that these portfolios show strong momentum, to such 
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extent that is greater than in individual stocks and industries. Therefore, there should be some 
non-firm-specific, such as macroeconomic factors that would be accountable for size and book to 
market factors driving momentum effect. Overall, Lewellen study demonstrates stock co-variation 
across size, value factors and industries. Based on these findings, he asserts that the excess 
covariance between stocks is the primary driver for momentum. Stemming from results of this 
study, Lewellen constructed a model that assumes that investors predict stock returns based on 
past return data and continuously renew their perceptions regarding the distribution of returns as 
new information and data become released. This means that past returns might demonstrate 
correlation, despite assumption of rational investors and their rational decision-making. Hence, 
this model can account for overreaction hypothesis caused by investor’s overconfidence in their 
past perceptions. 
  
Overall, momentum effect has been accepted as apparent driver of return premiums. However, 
the origins and sources causing its appearance it still debated. Empirical evidence asserts that the 
momentum effect is present, powerful and widespread, and not limited to a particular sample 
time span or geographic market. It can be concluded that momentum strategy generates profits 
that overrun the utilized market index. Theory relating to rational markets did not provide 
satisfactory explanations for momentum’s significant and strong returns. Various studies have 
shown that the momentum is correlated with macroeconomic factors and does not appear to 
indicate exposure to other documented factors. The absence of sufficient risk related explanations 
for the profitability of momentum strategy, which can reconcile the subsequent reversal pattern, 
have driven to consideration of explanations formed on investor’s psychological biases. Hence, 
several assumptions that might account for how irrational behavior might cause momentum are 
discussed in the next section 
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3.9 Explanation for the momentum profitability based on behavioral finance 
approach 
Since the risk-adjusted returns of the CAPM and the Fama & French three-factor models cannot 
account for momentum profitability, various studies have attempted to determine the sources of 
profits of momentum investment strategy.  
 
Some studies assign profitability of value and momentum to irrational behavior, particularly to 
under reaction and overreaction effects. Jegadeesh and Titman (1993) assert that stock prices 
overreact to companies’ specific information and news, and delay in responding to common and 
general factors, which account for value profits. Chan, Jegadeesh and Lakonishok (1999) proposes 
that momentum pattern is caused by the investors responding gradually, at a slow pace to firm’s 
earnings related news and information. The theoretical basis of the momentum profitability 
examination using psychological phenomena comprise of Barberis, Shleifer and Vishny (1998), 
Daniel, Hirshleifer and Subrahmanyam (1998) and Hong and Stein (1999) studies. 
  
Daniel et al. (1998) propose a model to account for irrational behaviour, where investors are 
subject to two psychological phenomena such as overconfidence and biased self-attribution, that 
is investor’s tendency to ascribe success to their own skills and errors, failure to misfortune and 
external factors. Overconfidence appears when investors overestimate their own abilities to 
extract information and make predictions, and underestimate their predicting failure. The self-
attribution bias relates to the extent of overconfidence depending on the degree of investors’ 
private information or signals. Investors tend to rely on and belief in their own information and 
estimates, although it differs to the public information. Overconfidence related to private signals 
leads to initial overreaction that causes momentum effect in stock prices. Investors under-react to 
public information and announcements about companies’ value and earnings thereby leading to 
subsequent reversal. The more public information become announced, the self-attribution leads 
to investor’s continued overreaction. In other words, investors keep overreacting to their prior 
private information causing momentum effect in stock prices, which is followed by long-term 
adjustment. That is its adjustment to fundamental values in respect to increased announcement of 
public information, where stock returns follow eventual reverse pattern in the long term. 
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Barberis et al. (1998) construct their model based on the two psychological phenomena such as 
conservatism and representativeness that assumed to be used by investors in constructing their 
expectations, prediction and beliefs, and overall in their financial decision making. The 
conservatism bias proposes that investors are too slow to alter and adjust their beliefs and models 
when encountered with new evidence and information. This bias appears because investors 
underweight new information when it is announced, leading to under-reaction that in turn causes 
short-term positive autocorrelation i.e. momentum effect (Barberis et al., 1998). 
 
The model has been developed by considering the evidence that in making predictions investors 
place great attention to the strength of news and information they are facing and minor attention 
to its statistical weights. Hence, information announcements can have various strengths and 
weights. Representativeness refers to investors consider occurrence of events as typical or being 
representative of particular category, and neglect the rules of probability in the process. 
Representativeness implicates in the way that after viewing and extracting information, people 
might be too fast to derive inferences and conclusions. In other words, it reflects that investors 
can place too much weight to recent information and patterns. For instance, as Barberis et al. 
(1998) state if investors see that the company has generated considerable persistent earnings 
growth over recent period of time, they might assume that this pattern will continue in the future. 
Put it differently extrapolate the recent performance into the future. Hence, when investors 
observe trend of earnings growth, the positive signal turn them to change to overreaction, leading 
to negative autocorrelation in the long-run i.e. mean reversion. Hence representative bias taken 
together with the conservatism bias can generate an overreaction, where prices are forced above 
their fundamental values in the short term, but tend to revert in the long term. 
  
Overall, the Barberis et al. (1998) model accounts for both momentum and mean-reversion effect.  
It shows that after a negative (positive) earnings shock the expected returns remain negative 
(positive) that both consistent with the medium-run momentum effect (Barberis et al., 1998, p. 
322). In relation to the second effect, the model shows that after a course of negative (positive) 
earnings shock the expected returns turn to be positive (negative) that is consistent with the long-
term reversal pattern (Barberis et al., 1998, p. 321-322). 
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Overall, considering two-above models, it can be seen that even though the Daniel et al. (1998) 
model arrives to the similar conclusion, its underlying behavioral basis differ in relation to the 
Barberis et al. (1998) model. Following the perspective of the former, market include informed as 
well as not informed agents. The informed investors are subject to two psychological biases such 
self-attribution that turns them to underestimate the public information, particularly when it 
conflicts with their own beliefs and perceptions; and the second bias, overconfidence, turns 
investors to overestimate assets’ growth projections and as a result its values. This pattern of 
overreaction to private signals and under-reaction to public information cause short-run 
continuation pattern i.e. momentum and long-run reversal pattern, when the public signals 
eventually overpower the behavioral and psychological biases (Barberis et al.,1998). 
Hong and Stein (1999), present a model formed on gradual diffusion of news, with attempt to 
account for anomalous investment strategies by exploring the synergy and interaction between 
investor classes, and less the psychological biases investors encounter. Their model rests on initial 
under-reaction to new evidence and information followed by consequent overreaction that 
eventually causes stock price reversal in the long run.  The model uses two types of investors such 
as news-watchers and momentum traders. The former are trading depending exclusively on their 
own private information, whereas the latter rely on the information in recent prices and merely 
pursuing the trend pattern. Hong and Stein model’s essential assumption is that private 
information diffuses gradually over news-watchers and within the market causing the under-
reaction to announcements and news, and turning prices to update slowly. This under-reaction 
and following positive trend continuation pattern in returns draw attention of momentum traders. 
Since they chase the trend, their trading behaviour will cause an overreaction to new information 
with eventual long-run overreaction in prices, which revert to their fundamental values only at 
longer horizon. Overall, somewhat similar to the Daniel et al. (1998) and the Barberis et al. (1998) 
models, the Hong and Stein (1999) model combines both patterns i.e. under- and over- reaction to 
account for momentum and reversal effects. 
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3.10 Value and Momentum Everywhere  
The concept of creating a combination portfolio consisting of value stocks and momentum stocks 
originates from the article “Value and momentum everywhere” by the authors Asness, Moskowitz 
and Pedersen (2014). 
The approach of the research article differs from similar articles, in several ways. Firstly, they 
examine several assets types such stocks, bonds and commodities. Secondly, the article creates 
portfolios combining value and momentum strategies in unison rather than using them 
individually, as prior research has done. Lastly, the article expands their research scope to include 
several to examine the existence of global factors that impacts the individual markets. 
 
The idea for creating a portfolio consisting of both value and momentum stocks is based on their 
popularity, both as investment strategies and as subject for academic research. With these 
individual strategies thoroughly tested on the US market. However, these strategies have been 
tested and examined almost exclusively on the United States stock market. The article finds the 
same result for other assets types, such as commodities. 
 
The findings of the article showed that several macroeconomic factors, such as consumption, the 
business cycle and default risk had a moderate influence on the value and momentum model.  
 
Additionally the article found that liquidity and liquidity risk had a negative relation to value 
investment and a positive relation to momentum investment. These tendencies were observed 
across all the chosen markets and asset types examined by the article.  The positive relation 
between liquidity risk and momentum are similar to the findings of the studies of Sadka as well as 
Pástor & Stambaugh. These previous studies have however been exclusively of the US market, 
where the Value and momentum everywhere article looks explores several markets (Asness, 
Moskowitz and Pedersen, 2014). 
 
The article found that the relation between liquidity risk is negative in relation to value, and the 
positive relation to momentum is part of the explanation that Value and momentum is negatively 
correlated. With the findings of Bunnermeier & Pedersen 2014 the article finds that main link 
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between value and momentum is the funding risk. A risk that has grown prevalent since the crisis 
in 1998 (Asness, Moskowitz and Pedersen, 2014).   
 
Additionally Brunnermeier and Pedersen’s research observed that liquidity risk is influencing the 
activity of global arbitrage. The article suggests that funding risk is related positively to 
momentum and negatively to value, this could be founded in the prevalence of the given 
investment activity. According to the article, the momentum approach is the most common 
strategy as investors rush to the stocks who have risen the most in recent times. Value investment 
can be considered the contrarian response of this trend (Asness, Moskowitz and Pedersen, 2014). 
 
In the event of liquidity shock, stock investors liquidate parts of their investment in order to 
manage risk and acquire the required additional capital. The momentum stocks are impacted 
much greater, due to being highly traded stocks, where some investors panic in turn affecting 
more investors to panic. However, value stocks being contrarian are not traded at such a high 
volume and will thus not be affected as much as momentum stocks (Asness, Moskowitz and 
Pedersen, 2014). 
 
The article finds a global co-movement between value stocks across markets as well as a co-
movement between momentum stocks across the same markets. This is true for the other 
examined assets as well. This in turn leads to the finding that there is a negative correlation 
between value and momentum investments across markets. These findings are the foundation for 
the notion that there exist global factors that are common across all the examined markets 
(Asness, Moskowitz and Pedersen, 2014). 
The article notes that the created Value and momentum three-factor model produced similar 
results to the US stock portfolios created by Fama & French as well as several Hedge fund indices 
(Asness, Moskowitz and Pedersen, 2014). 
 
The article concludes that they found “consistent and ubiquitous evidence” for the return premia 
for both value and momentum on all the examined markets. Asness, Moskowitz and Pedersen 
found broader portfolios generated “… much larger cross-sectional dispersion in average returns 
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than those from U.S. stocks only, providing a richer set of asset returns that any asset pricing 
model should seek to explain” (Asness, Moskowitz and Pedersen, 2014).  
 
The article further stress that a value and momentum portfolio in combination performs much 
more efficiently than a portfolio consisting of value or momentum on its own. The combination 
portfolio yield both higher expected return and lower variation, on all the examined markets. The 
return premium for the combination portfolio is problematic to explain with existing asset pricing 
theories, according to the article. Lastly, the article finds a strong correlation ranked and unranked 
results, meaning that it is not important to rank stocks prior to selecting them. 
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4 Introduction to the analysis  
The aim of this project is to create value, momentum and combination portfolios based upon the 
research made by Asness et al. as well find the mean reversal effect. For these goals to be met in 
the project we utilize the CAPM and Jensen’s Alpha to find the existence of abnormal returns 
produced by these portfolios. Furthermore we apply the Fama & French three factor model in 
order to understand the results and see whether our findings can be explained by adding the size 
and value variables.   
 
Before explaining the model itself, in regards to the three asset selection paths it is necessary to 
define the different important aspects of the techniques behind the asset selection process as well 
as the key terms for linear regression modeling. 
 
4.1 Econometric method 
The previously shown empirical models of CAPM and Fama & French will be utilized in the analysis 
through the Ordinary Least Squares technique.  
 
The Ordinary Least Squares is a linear modelling technique which can contain either a single or 
multiple explanatory variables. The Ordinary Least squares is a method that will minimize the sum 
of squared residuals. This results in a model with the optimal fit for the regression. By taking the 
residuals of each plotted point, this technique minimizes the distance between from the point to 
the regression line (Wooldridge 2005). 
                                                                                                
The OLS will be the econometric technique for estimating the CAPM and then secondly the Fama 
& French 3 factor model.  For the derivation of the OLS look in appendix A. 
 
4.2 OLS assumptions  
Given the utilization of the OLS there are several of the Gauss–Markov assumptions which are 
necessary to be upheld prior to making any statistical inference based on the results.  These 
assumptions are crucial as if they do not hold the results which are found through the OLS will be 
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biased or unreliable (Woolridge, 2014). Therefore several of the Gauss–Markov assumptions need 
to be tested first, the assumptions which are vital for this project are as follows;  
 
The residuals from the OLS are normally distributed 
   
2(0, )e N   
 
The conditional variance of the error term is constant for all x and across time.  
   
2var(e ) ) var(y )t t   
 
The error term is independently distributed and the covariance between any pair of random is 
equal to zero.  
 
Cov( , ) cov(y ,y ) 0i y i ye e    
 
(Woolridge, 2014) 
 
These assumptions each refer to one aspect of the OLS which is necessary to hold true for the 
regression to be unbiased and valid (Woolridge, 2014).  
The first assumption is the assumption of normality, if the assumption above does not hold the 
model does not hold and the residuals are not normally distributed, the results cannot be utilized 
for inferring anything beyond the data sample.  In order to test for whether the regressions in the 
analysis have normally distributed errors we use a Kolmogorov-Smirnov test which examine if the 
datasets differ significantly (Woolridge, 2014). 
 
The second assumption does not hold and the error term is not constant over time then the model 
uncertainty varies from observation to observation and the model would not be optimal. I.e. there 
is heteroskedasticity. In order to test for heteroskedasticity in the regressions a Breusch-Pagan 
test will be done on the residuals of the regressions(Woolridge, 2014). 
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The Breusch-Pagan test uses the OLS residuals in order to test if they are normally distributed and 
constant over time, a visual representation of the effect can be done by regressing the OLS 
residuals squared onto the predicted y values (Woolridge, 2014). 
 
The third assumption refers to autocorrelation which means that if the assumption does not hold 
the errors associated from a given time period carry over into future time periods and as such it 
can be the cause of wrongfully reject the null hypothesis. In order to test for autocorrelation a 
Durbin Watson test will be done, which tests if the lagged residuals have any explanatory power 
over the next time period(Woolridge, 2014). 
  
All 3 tests will be performed manually in Excel and the test outputs of the significant regressions 
will be provided in the analysis chapter while the insignificant result outputs will be available in 
the appendix. 
 
4.3 Akaike’s Information Criterion and Bayesian information criterion 
The Akaike’s Information Criterion (AIC, AICc) and Bayesian information criterion (SBC) are 
measures determining the relative quality of a statistical model of a specific given data set. For our 
project these measures are useful in determining the quality of the CAPM relative to the Fama & 
French 3 factor model. The AIC provides an estimate of the trade-off between the fit of the model 
versus the complexity of the model (Verbeek, 2013). 
 
The AICc is a modified version of the AIC which is more useful when n<40(k+2) which holds true 
for our data set (Verbeek, 2013). 
 
The BIC is another similar measure of relative quality of a model, this measure penalizes however 
the number of added parameters by adding a penalty term in the calculation of the measure 
(Verbeek, 2013). 
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 Furthermore these 3 measures can also provide usefulness in this project by singling out the SMB 
and HML variables and measure the relative quality of each model compared to the CAPM. The 
results of the measures will be provided after the findings of the Fama & French 3 factor model 
(Werbeek, 2013). 
  
4.4 Jensen’s Alpha 
In order to examine the presence of abnormal returns after the systematic risk have been taken 
into account. In order to do this, of Jensen’s Alpha will be applied. According Jensen (1968) the 
intercept in CAPM model is an error and does not give an accurate approximation of the expected 
return, allowing for arbitrage (Woolridge, 2014).  
 
Firstly the CAPM formula by Sharpe from 1963 used: 
 
 
Afterwards Jensen’s Alpha will be derivatet: 
   
 
Moving the risk free rate yields following results: 
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Following the above model, any excess return on a share will be equal to the covariance with the 
market excess return yields:  
 
 
Finally if Alpha is equal to zero, there will be no abnormal returns as the CAPM will be an accurate 
depiction of the expected return. It can be considered the average abnormal return after having 
corrected for the systematic risk (Woolridge, 2014). 
 
The Fama & French 3 factor model as shown in the theoretical chapter would similarly hold an 
alpha term only if the model is not an accurate depiction of the expected return (Woolridge, 
2014). 
 
 
4.5 Data description  
 
In the process of going from the theoretical CAPM to an actual testable econometric model, 
several issues occur which needs to be solved. Firstly the assumption of the 100% risk free rate 
cannot be replicated in reality.  The alternative for a 100% risk free rate is usually to use 
government bonds as a proxy. It should of course be noted that while government bonds are the 
closest to a 100% risk free rate we can use it can still be affected by inflation and is normally not a 
100% risk free. For this project the 3 month to maturity T bill is used as the risk free rate proxy.  
 
The second issue is the market portfolio as theoretically this portfolio should encase the full extent 
of all possible investments such as stocks, bonds, traded materials, real estate and human capital. 
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Many of these possible investments do not have readily available data to find their returns; 
therefore for the project another proxy will be utilized.  The S&P 500 is a value weighted index 
which encompasses roughly 80% of the total US capital capitalization (Dow Jones S&P 500). 
Therefore creating a market portfolio based on the S&P 500 will be a sufficient proxy for our 
purposes.  
 
 
4.5.1 Data 
The data utilized for this project is gathered directly from the Bloomberg Terminal, which is an 
online system which provides instant access to most financial market across the globe and has 
both real time financial data and historical data. For this project, the data gathered is from the 31-
01-1995 to 31-03-2015 and all the returns are in historical monthly last price which provides a 
total of 157536 data points unfiltered for survivorship bias.  
 
4.5.2 Data selection and setup 
For this project we create 3 types of portfolios based upon the empirical evidence provided in the 
previous chapters.   
 
As we seek to find abnormal returns based upon Value and Momentum strategies as well as the 
combination results found by Asness et al., two separate portfolios must be created. In order to do 
so first it was necessary to recreate the index for any given time period we wished to analyze in 
order to remove survivorship bias. This means for any given month in the period 01-1995 to 31-03-
2015 each stock was traced so that all stocks had an entry and exit date. Furthermore for each 
stock found in the index in the given time period a monthly return was created.  
 
From here the Value and Momentum strategies can be implemented, each strategy picked the 
20% of the given period as specified in the portfolio size chapter and from there the average 
return for each month calculated.  
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For the combination strategy the best performing Value and Momentum strategy is combined in 
order to replicate the method of Asness et al. article.  
 
4.5.3 Unfiltered 
The unfiltered index includes the all returns from the stocks within the index, without adjusting for 
the relevant entry and exit date. This means that this index includes all shares, in spite of whether 
they were actually at the index at the given time. 
 
4.5.4 Filtering 
The filtered index is created by taking all stocks from the index and filtering for the relevant entry 
and exit dates, resulting in an accurate index which has only the stocks that are actually present at 
the given time. 
4.5.5 Entry 
The entry index is created by adjusting solely for the dates at which the stocks enter the index. By 
utilizing such and adjustment the number possibilities increases, as time passes the pool of shares 
that can be picked from increases. This account for the possibility where an investor keeps track of 
stocks which has entered the index and continues to do as even if the stock leaves the index have 
left it. This possibility of augmenting the current portfolio with stocks that lay outside the index 
increases the number of options and potentially increasing generated profit  
 
4.5.6 SMB HML factor creation  
The variables added to the CAPM by Fama & French in 1993 is based upon their cross sectional 
study of expected returns in 1992 in which they used size and book-to-market equity in 
combination in order to capture the variation in the average stock returns that are linked to the 
market beta.  The background information of the Fama & French 3 factor model can be explained 
as the expected return should be proportional to the betas and alpha is the part of the expected 
return not explained by beta and the factors are tradeable excess returns. In the many patterns 
listed by Fama & French 1993, the CAPM average return anomalies are connected and can be 
found by the Fama & French 3 factor model (Fama & French, 1992, 1993). 
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In order to utilize the three factor model as shown above the SMB and HML must be constructed.  
 
The market universe is firstly divided into two groups (small and big) by sorting the market based 
on their size using data from year t. These two groups are equally large as they are divided by the 
median of the market universe in which we are using. From this point the divided universe big and 
small is further divided into three groups according to their book-to-market value using data from 
the specific fiscal year also called t minus 1 to make sure that the book values are known before  
the returns in that they are used to clarify. The book-to-market breakpoints are the 30th and 70th 
percentiles.  The dividing of the universe is done in order to create 6 portfolios which then in turn 
are used in the creation of the SMB and the HML (Fama & French, 1992, 1993).  
Below the graphical explanation of the process is shown; 
 
 
 
 
 
 
 
 
 
(Fama & French, 1992, 1993) 
49 
 
The 6 portfolios are constructed in the following way based upon the divided market universe 
above; 
1. Small – Value 
2. Small – Neutral 
3. Small – Growth 
4. Big – Value 
5. Big – Neutral 
6. Big – Growth 
(Fama & French, 1992, 1993). 
 
With these 6 portfolios the SMB and the HML can be constructed as done by Fama & French in the 
following way;  
 
SMB = 1/3(Small Value + Small Neutral+ Small Growth) - 1/3(Big Value + Big Medium + Big Growth)  
 
HML = 1/2 (Small Value + Big Value) - 1/2(Small Growth + Big Growth) 
 
(Fama & French, 1992, 1993).  
 
The SMB factor is the average returns of the three small portfolios minus the average returns of 
the three big portfolios and the HML factor is the average return on the two value portfolios minus 
the average return on the two growth portfolios (Fama & French, 1992, 1993). 
 
The procedure of the Fama & French then continues based on this work by grouping the stock 
returns into 9 equally weighted portfolios based on the size and book-to-market. However as this 
project is focused on the creation of Value and Momentum portfolios, the Fama & French stock 
picking method will not be utilized (Fama & French, 1992, 1993). 
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5 Analysis 
With the essential concepts of the analysis previously explained, we will now go through the tests 
for the 3 assumptions which are necessary to be upheld for the results to provide statistical 
inference.  From there we will go through the results of the CAPM unfiltered, entry and filtered 
regressions and then the Fama & French 3 factor regressions with statistical significance. In the 
end of this chapter we will sum up our finding and move to the discussion in which the results will 
be gone through in detail.  
 
5.1 Kolmogorov-Smirnov test 
We tested for normality in the residuals and found normality for all of the significant regressions. 
Due to the lack of interest beyond the proof of normality the results have been moved to the 
appendix.  
 
5.2 Breusch-Pagan test 
Below are the results for the significant CAPM regressions, as can be seen from the table below we 
do not find heteroskedasticity in the regressions included in the project.  
 
Breusch-Pagan test significant CAPM 
 Winner Loser 
Time period  1 month 3 months  6 Months 9 months 1 year 2 year 3 year 4 year 5 year 4 year 5 year 
Unfiltered  0,545 0,257 0,451 0,745 0,681 0,024 0,110 0,166 0,231   
Entry 0,632 0,065 0,119 0,636 0,794 0,059 0,152 0,534     
Filtered 0,357 0,253 0,135 0,532 0,988 0,252 0,187     0,057 0,060 
 
 Breusch-Pagan test Fama &French significant 
 Winner 
Time period  1 month 3 months  6 Months 9 months 1 year 2 year 3 year 4 year 5 year 
Unfiltered  0,043 
 
0,087 
 
0,239 
 
0,174 
 
0,066 
 
0,134 
 
0,174 
 
0,092 
 
0,282 
 
Entry 
 
0,087 
     
0,077 
   
Filtered 
 
0,062 
 
0,365 
 
0,064 
  
0,137 
 
0,058 
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5.3 Durbin-Watson test 
With the Durbin-Watson test, we test for positive autocorrelation however we do not find 
evidence of such for the significant regressions. The results of the Durbin-Watson tests can be 
found in the appendix.  
 
6 Results 
In this section the results of the CAPM and Fama & French 3 factor model will be presented each 
separated by the method of data filtering (unfiltered, entry and filtered) 
 
Each data filtering has a total of 27 regressions however as some of the regressions are not 
statistically significant only the significant regressions at the 0.1 significance level will be shown in 
this chapter and the insignificant regressions will be found in the appendix on page __. 
The significant momentum will be explained separately and the combination will follow after both 
results have been provided.  
 
6.1 S&P 500 Unfiltered momentum results  
Regression Model Estimate Std. Error T Sig. (P) R Squared 
1 month Alpha 0,764 0,344 2,219 0,028 
0,651 
Beta 1,387 0,081 17,107 0,000 
3 month  Alpha 1,266 0,308 4,115 0,000 
0,637 
Beta 1,201 0,072 16,584 0,000 
6 month  Alpha 1,186 0,313 3,788 0,000 
0,566 
Beta 1,055 0,074 14,320 0,000 
9 month  Alpha 1,286 0,325 3,955 0,000 
0,521 
Beta 1,001 0,077 13,075 0,000 
1 year  Alpha 1,206 0,324 3,721 0,000 
0,541 
Beta 1,038 0,076 13,611 0,000 
2 year  Alpha 0,953 0,280 3,403 0,001 
0,592 
Beta 0,995 0,066 15,106 0,000 
3 year  Alpha 1,069 0,272 3,930 0,000 
0,580 
Beta 0,943 0,064 14,717 0,000 
4 year  Alpha 0,924 0,255 3,623 0,000 0,671 
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Beta 1,075 0,060 17,911 0,000 
5 year  Alpha 0,851 0,239 3,557 0,000 
0,700 
Beta 1,078 0,056 19,152 0,000 
 
6.1.1 Unfiltered momentum findings 
Shown above is the list of relevant findings for the unfiltered of the S&P 500 stock index. It is 
worth noting that all 9 the unfiltered winner portfolios produced significant results for all, whereas 
none of the unfiltered loser produced any such results. 
All the winner portfolios have a positive alpha, meaning that they all produce higher than the 
expected return. The alphas are quite high but it is to be expected as there are no restrictions to 
the portfolio and stocks which prior to entering the market can be put into the portfolio and as 
such extreme growth stocks will be present. As will be seen in the upcoming results the alphas will 
decrease as we set portfolio restrictions.  
 
All these findings are significant at the 0.05 level confidence level, which would place them within 
a 95% confidence level and 8 out of the 9 regressions are significant at the 0.001 significance level 
which would place them within a 99% confidence level. As we are searching for mean reversal as 
put forth by De Bondt & Thaler we would expect momentum to become insignificant at the 1 year 
period and the value portfolios to become significant which is not the case.  
 
The R squared ranges from 0.5 to 0.7, which means that the market risk premium is capable of 
predicting a minimum of 50% of the expected return which in financial terms is a strong model.  
 
6.2 S&P 500 Entry momentum results  
Regression Model Estimate Std. Error T Sig. (P) R Squared 
3 month  Alpha 0,584 0,257 2,278 0,024 
0,716 
Beta 1,200 0,060 19,875 0,000 
6 month  Alpha 0,569 0,281 2,022 0,045 
0,609 
Beta 1,035 0,066 15,643 0,000 
9 month  Alpha 0,543 0,285 1,905 0,059 
0,569 
Beta 0,966 0,067 14,410 0,000 
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1 year  Alpha 0,483 0,286 1,690 0,093 
0,580 
Beta 0,989 0,067 14,712 0,000 
2 year  Alpha 0,475 0,246 1,927 0,056 
0,637 
Beta 0,962 0,058 16,590 0,000 
3 year  Alpha 0,446 0,248 1,797 0,074 
0,631 
Beta 0,958 0,058 16,395 0,000 
4 year  Alpha 0,385 0,229 1,686 0,094 
0,714 
Beta 1,066 0,054 19,813 0,000 
6.2.1 Entry momentum findings 
The findings of the entry winner portfolios from the filtered index created form the S&P 500 stock 
index can be seen above. Here 7 out of 9 portfolios are statistically significant and produces 
positive abnormal return as seen from the positive alpha. The alphas are now close to half as 
much as with the unfiltered which means that the entry restriction significantly lowers the amount 
of extreme growth stocks in the portfolios. 
 
As with unfiltered the loser portfolios does not produce any significant positive abnormal return.  
The R squared ranges from 0.55 to 0.71, which means that the market risk premium is capable of 
predicting a minimum of 55% of the expected return which in financial terms is a strong model. 
The increased predictability in the R squared could suggest that by filtering for entry dates the 
market risk premium is more efficient at predicting the expected return. Again the mean reversal 
effect does not occur and the momentum portfolios are significant far beyond the expected 1 year 
period. 
 
6.3 S&P 500 filtered momentum results  
Regression Model Estimate Std. Error T Sig. (P) R Squared 
1 month  Alpha 0,441 0,263 1,676 0,096 
0,711 
Beta 1,218 0,062 19,666 0,000 
3 month  Alpha 0,539 0,220 2,453 0,015 
0,740 
Beta 1,092 0,052 21,119 0,000 
6 month  Alpha 0,495 0,250 1,981 0,049 
0,631 
Beta 0,963 0,059 16,385 0,000 
9 month  Alpha 0,555 0,266 2,085 0,039 0,579 
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Beta 0,921 0,063 14,697 0,000 
1 year  Alpha 0,452 0,268 1,688 0,093 
0,595 
Beta 0,957 0,063 15,185 0,000 
2 year  Alpha 0,506 0,242 2,092 0,038 
0,642 
Beta 0,954 0,057 16,772 0,000 
3 year  Alpha 0,492 0,244 2,014 0,046 0,632 
 
Beta 0,944162 0,057484 16,42479 0,000000 
 
 
6.3.1 Filtered momentum findings 
Above are the results for the winner portfolios of the filtered index. The first 7 filtered momentum 
portfolios all produce significant results and have positive  
 
Unlike previous findings there were two loser portfolios produced significant positive abnormal 
return in the fourth and fifth year where there were no significant positive winner portfolios. This 
would indicate that the group found the mean reversal where value overtakes momentum.  
 
6.4 S&P 500 filtered value results  
Regression Model Estimate Std. Error T Sig. (P) R Squared 
4 year  Alpha 0,530 0,388 1,674 0,097 
0,725 
Beta 1,859 0,091 20,347 0,000 
5 year  Alpha 0,531 0,364 1,672 0,098 
0,740 
Beta 1,811 0,086 21,166 0,000 
 
6.4.1 Filtered value findings 
The value finding above are the only significant value which we find by utilizing the CAPM. The 
mean reversal effect as set forth by De Bondt and Thaler occurs within the filtered results. 
However the betas for the value portfolios are much higher than the market and all of the 
significant momentum portfolios. As we can see from the p values and the T it is clear that the 2 
value portfolios are only barely significant. The R squared are the 2 highest values and the CAPM 
can predict more than 70% of the expected return.  
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6.5 S&P 500 50/50 CAPM combination results 
Regression Model Estimate Std. Error T Sig. (P) R Squared 
3 months + 4 
year 
Alpha 1,371 0,536 2,559 0,011 0,559 
 Beta 1,780 0,126 14,111 0,000 
3 months + 5 
years 
Alpha 1,183 0,464 2,545 0,011 0,817 
 Beta 2,900 0,109 26,508 0,000 
9 months + 4 
year 
Alpha 1,198 0,441 2,713 0,007 0,819 
 Beta 2,777 0,103 26,715 0,000 
9 months + 5 
year 
Alpha 1,199 0,424 2,823 0,005 0,825 
 Beta 2,729 0,100 27,288 0,000 
6.5.1 Filtered 50/50 combination findings 
The combination of the most significant momentum and the 2 significant value portfolios produce 
the results above. As we can see the combination of the portfolios show a high alpha well above 
both the individual portfolios. Furthermore the beta is much higher which means that the 
combination is more risky than each of the momentum and value portfolios included. From the 
article value and momentum everywhere we would expect a relative lower beta however for our 
combination portfolios for the S&P 500 index this is not the case. The R squared has also increased 
for all of the combination portfolios.  
 
6.6 Fama & French Unfiltered momentum results 
Regression Model Estimate Std. Error T Sig. R squared 
1 month Alpha  0,613 0,331 1,851 0,066 
0,685 
B wrt mkt-rf 1,282 0,082 15,663 0,000 
B wrt SMB 0,562 0,144 3,896 0,000 
B wrt HML 0,132 0,143 0,918 0,360 
3 month Alpha  1,084 0,281 3,856 0,000 
0,704 
B wrt mkt-rf 1,076 0,069 15,492 0,000 
B wrt SMB 0,709 0,122 5,794 0,000 
B wrt HML 0,090 0,122 0,743 0,459 
6 month Alpha  1,020 0,292 3,494 0,001 
0,632 
B wrt mkt-rf 0,942 0,072 13,053 0,000 
B wrt SMB 0,655 0,127 5,151 0,000 
B wrt HML 0,060 0,126 0,478 0,633 
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9 month Alpha  1,094 0,296 3,698 0,000 
0,614 
B wrt mkt-rf 0,870 0,073 11,907 0,000 
B wrt SMB 0,776 0,129 6,023 0,000 
B wrt HML 0,041 0,128 0,318 0,751 
1 year Alpha  1,024 0,294 3,483 0,001 
0,632 
B wrt mkt-rf 0,917 0,073 12,628 0,000 
B wrt SMB 0,790 0,128 6,171 0,000 
B wrt HML -0,080 0,127 -0,628 0,531 
2 year Alpha  0,829 0,259 3,201 0,002 
0,660 
B wrt mkt-rf 0,917 0,064 14,324 0,000 
B wrt SMB 0,610 0,113 5,409 0,000 
B wrt HML -0,202 0,112 -1,803 0,073 
3 year Alpha  1,004 0,261 3,844 0,000 
0,623 
B wrt mkt-rf 0,905 0,065 14,027 0,000 
B wrt SMB 0,410 0,114 3,605 0,000 
B wrt HML -0,285 0,113 -2,523 0,013 
4 year Alpha  0,867 0,235 3,686 0,000 
0,727 
B wrt mkt-rf 1,046 0,058 18,007 0,000 
B wrt SMB 0,440 0,102 4,295 0,000 
B wrt HML -0,419 0,102 -4,114 0,000 
5 year Alpha  0,800 0,223 3,580 0,000 
0,745 
B wrt mkt-rf 1,052 0,055 19,061 0,000 
B wrt SMB 0,389 0,097 3,996 0,000 
B wrt HML -0,364 0,097 -3,766 0,000 
 
6.6.1 Fama & French Unfiltered momentum findings 
In this project we firstly produced the CAPM and afterwards added the SMB and the HML factors 
to the model. The B wrt mkt-rf is the market risk premium as found in the CAPM. The other betas 
are the beta with respect to each of the added factors which we earlier on the project produced in 
the same manner as Fama & French 3 factor model.  
 
In all of the unfiltered Fama & French regressions we find a positive alpha which means that the 
added factors does not explain all of the proportional expected return of the momentum 
portfolios which we created.  
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The momentum strategy largely tilts towards smallcap which follows the logic of momentum as 
smallcap are often the growth stocks and the value are the larger companies which tends not to 
have a high growth.  
 
6.7 Fama & French entry momentum results 
Regression Model Estimate Std. Error T Sig. R squared 
3 month  Alpha  0,4266 0,2338 1,8244 0,0700 0,770 
 B wrt mkt-rf 1,0891 0,0578 18,8485 0,0000 
B wrt SMB 0,5561 0,1018 5,4609 0,0000 
B wrt HML 0,1964 0,1013 1,9390 0,0543 
3 year Alpha  0,3942 0,2397 1,6444 0,1021 0,665 
 B wrt mkt-rf 0,9291 0,0592 15,6834 0,0000 
B wrt SMB 0,3426 0,1044 3,2818 0,0013 
B wrt HML -0,2612 0,1038 -2,5160 0,0129 
 
6.7.1 Fama & French entry momentum findings  
By restricting the portfolios with entry filtering we only observed 2 significant regressions.  The R 
squared of the regressions is again not increased by much comparatively to the CAPM.  The 
market premium or B wrt mkt-rf has the highest T statistics 
 
6.8 Fama & French filtered momentum results 
Regression Model Estimate Std. Error T Sig. R squared 
3 month Alpha  0,426 0,207 2,059 0,041 
0,774 
B wrt mkt-rf 1,014 0,051 19,807 0,000 
B wrt SMB 0,414 0,090 4,589 0,000 
B wrt HML 0,104 0,090 1,155 0,250 
6 month Alpha  0,376 0,238 1,579 0,116 
0,674 
B wrt mkt-rf 0,880 0,059 14,977 0,000 
B wrt SMB 0,438 0,104 4,230 0,000 
B wrt HML 0,114 0,103 1,104 0,271 
9 month Alpha  0,418 0,250 1,671 0,097 
0,638 B wrt mkt-rf 0,826 0,062 13,382 0,000 
B wrt SMB 0,531 0,109 4,884 0,000 
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B wrt HML 0,075 0,108 0,694 0,489 
2 year Alpha  0,421 0,233 1,810 0,072 
0,677 
B wrt mkt-rf 0,900 0,057 15,660 0,000 
B wrt SMB 0,408 0,101 4,029 0,000 
B wrt HML -0,118 0,101 -1,170 0,244 
3 year Alpha  0,443 0,238 1,865 0,064 
0,660 
B wrt mkt-rf 0,917 0,059 15,607 0,000 
B wrt SMB 0,312 0,104 3,016 0,003 
B wrt HML -0,230 0,103 -2,229 0,027 
 
6.8.1 Fama & French filtered momentum findings 
As with the filtered CAPM we find that the momentum portfolios are significant up and with the 3 
year portfolios. The key difference between the CAPM and the Fama & French regressions is that 
there are no longer any statistically significant value portfolios at the 0.1 significance level.  
 
6.9 Fama & French summation 
The interesting point from the results is the low increase in R squared compared to their CAPM 
counterparts. This suggests that the added factors do not add much to the explanatory power of 
the expected return beyond the CAPM. Furthermore the T statistics for all of the betas with 
respect to the HML are relatively close to 0. Comparatively the exposure to SMB is much higher, 
which indicates that the smallcap has more explanatory power than the exposure to value for our 
momentum portfolios. While the Fama & French 3 factor model does not include a specific factor 
for momentum, some of the expected returns for our momentum portfolios are captured by SMB. 
We now use the AIC and SBC to test the quality of the models in the next short section.  
 
6.10 Findings of the AIC and SBC 
As previously described the AIC and SBC compares the relative quality of two different models 
with respect to the specific data set. The results of the different tests are all included in the 
appendix due to the amount of comparisons which was deemed excessive to include in the actual 
project.  
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We tested firstly the relative quality of the CAPM versus the Fama & French and we found that in 
all cases of the significant regressions the Fama & French regressions were the preferred model. 
We also tested the CAPM with the SMB factor versus the CAPM and found that in all cases the 
CAPM with the SMB factor was preferred. However when comparing the relative quality of the 
CAPM with HML compared to the CAPM we found that in most AIC cases the CAPM was the 
preferred model and in all SBC cases the preferred model was the CAPM.  
 
 
6.11 Summation of the findings  
In this project we chose a portfolio size 20% of the S&P 500. The overall results proved that with 
filtering the market it was possible to find mean reversion as put forth by De Bondt & Thaler.  
Furthermore in respect to the combination portfolios we did not see a slight decrease in the risk as 
found in the article “Value & Momentum Everywhere”. The nature of these results may indicate a 
flaw in our value creation strategy even though Asness et al. found that the necessity for ranking 
the value stocks were irrelevant.  
 
In the CAPM we only observed as previously stated 2 significant value portfolios. The change in 
our approach by increasing our portfolio size to 20% did not provide the satisfactory results as 
found in the “Value & Momentum Everywhere” article. The possible cause for this lack of 
significant value portfolios will be discussed in the next chapter.  
 
In this project we chose to apply the Fama & French factors in order to find whether they could 
prove insightful in the search for value and momentum. However as clearly seen from the results 
there is seemingly a flaw in our value portfolio creation strategy which has heavily impacted the 
amount significant value regressions.  Our outset for this project was also to investigate the mean 
reversal effect which we found however only for our filtered CAPM and not in the periods as 
suggested by De Bondt & Thaler.  
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7 Discussion 
In our search for the mean reversal effect we found momentum for all our filtering methods and 
for various time frames. However the value portfolios did not produce the desired results as found 
by previous studies. We tested our portfolios with both the CAPM and the Fama & French 3 factor 
and found a high explanatory power in the market risk premium but a low additional explanatory 
impact by including SMB and HML. In this chapter we will discuss the above regression results and 
the finding from this project.  
 
The momentum results from our project highly suggest that the market tends to overreact and it is 
very unlikely that it is efficient as we found in the filtered CAPM momentum up till the 3 year time 
frame. As clearly seen the abnormal returns are lowered as we restrict the stocks available for 
portfolio creation through filtering. This is logical as with only the information on stock in the 
market the predictability of the creation of portfolios is closer to that of reality. In essence an 
investor would not have the unfiltered knowledge as the investor could not possibly know which 
stocks enter/exit S&P 500 with certainty.  
 
Our value creation strategy did not yield the expected results and some modifications or changes 
to our approach is necessary in order to find the desired results produced in De Bondt & thaler as 
well as Asness et al.  
 
While we were unable to find more than 2 significant value portfolios our momentum strategy 
proved highly effective in its ability to create positive abnormal returns despite the filtering 
methods. 
 
The entry filtering method proved to have little to no advantage comparatively to the complete 
filtering method, which means that in with the option of investing in stocks that has left the index 
it did not produce better results than only purchasing S&P 500 stocks.  
 
The portfolio size of 20% of the index proved efficient for the momentum portfolios but as 
previously explained there is maybe a flaw in the value creation strategy. In the article “Value and 
Momentum Everywhere” they found that the difference in results for ranking and not ranking the 
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stocks was insignificant however from our results it seems that this is not the case at least not 
within our time frame.  
 
While our main goal was the search for mean reversal which we to some extent found we also 
desired to discuss the 50/50 combination possibilities. However given the results of the 
regressions it was deemed impossible to state anything concrete as we only created 4 
combination portfolios.  
 
They yielded high abnormal returns and with a much greater risk, it should be noted that the 
abnormal returns are beyond the expected return which means if an investor is willing to have the 
additional risk they could have even greater abnormal returns than the individual investing 
strategies.  
8 Conclusion 
The goal of this semester project was to test for the existence of abnormal return on the S&P 500 
and to find the mean reversal effect as found by De Bondt & Thaler. The addition of the Fama & 
French factors were an object of interest as it could provide some insight to the investing 
strategies which we chose and the combination portfolios.  
 
The main findings of this project are the clear inefficiency of the market with respect to 
overreaction as previously found by several researchers (De Bondt & thaler, Jegadeesh & Titman 
and Asness et al). We hoped to provide new insight to the possibilities of the combination 
strategies however given the results of this project there was not sufficient empirical evidence to 
conclude whether the effect found by Asness et al, is possible on the S&P 500 or not.  
 
With momentum strategies throughout the project showing clear signs of positive abnormal 
returns for both the CAPM and the Fama & French 3 factor it is clear to us that the market is not 
efficient.  Based on our analysis we were able to produce positive abnormal returns despite all of 
the filtering restrictions applied. With the AIC and SBC measures we singled out the SMB as the 
factor from the Fama & French 3 factor model with the ability of adding explanatory power to the 
regressions beyond that of the market risk premium.  
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While we expected only to find momentum in the short as found by previous research we did 
surprisingly find momentum persisting up to the 3 year time frame for the filtered portfolios which 
strongly proves the overreaction effect argued by De Bondt & Thaler.  
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